IUHTXHQFLHV ,Q D PL[HU GHVLJQ WKH UROORII IUHTXHQF\ RI WKH 6,6 MXQFWLRQ LPSHGDQFH PXVW EH DSSUR[LPDWHO\ HTXDO WR RU JUHDWHU WKDQ WKH GHVLJQ 5) EDQGZLGWK )LQDOO\ WKH PL[HU PXVW EH DEOH WR DFFRPPRGDWH WKH WRWDO 5) QRLVH SRZHU UHFHLYHG ZLWKRXW VDWXUDWLRQ 7KURXJK DQDO\VHV DQG WUDGH VWXGLHV LW ZDV GHWHUPLQHG WKDW D VLQJOHMXQFWLRQ PL[HU GHVLJQ ZRXOG EH DEOH WR DFKLHYH WKH SHUIRUPDQFH JRDOV ZKLOH XVLQJ UHDVRQDEO\ LQH[SHQVLYH DQG
UHOLDEOH 6,6 PDQXIDFWXULQJ WHFKQRORJ\ DYDLODEOH DW -3/ The heart of the mixer is the single Nb-AlN-Nb SIS junction. The 1.3×1.3 micron junction's critical current density (J c ) of about 16 kA/cm 2 will provide a normal resistance (R n ) of 8.5 ohms and capacitance of 150 fFarad 3 . This value of J c was chosen so that the R n C product corresponds to an impedance roll-off frequency of 125 GHz, high enough that the bandwidth limitation imposed by the Bode-Fano theorem should be minimal. 7KH ODUJH DUHD DQG PRGHUDWH FXUUHQW GHQVLW\ IRU $O1 EDUULHUV ZLOO UHTXLUH RQO\ LQH[SHQVLYH UV contact lithography DQG PDWXUH -3/ WHFKQRORJ\ VR MXQFWLRQ TXDOLW\ ZLOO EH KLJK, and subgap-to-normal resistance ratios in excess of 20 should be attainable Fig. 2 , the best achievable mixer T n for an SIS with performance like Fig. 1 is about 3-5 Kelvin (single-sideband) over the quantum limit (note that Fig. 2 includes the SIS device capacitance as a part of the embedding impedance seen by the junction). 
)RU WKH SXUSRVHV RI WKH UHFHLYHU GHVLJQ WKH DVVXPHG OHDNDJH FXUUHQW DQG QRQOLQHDULW\ RI WKH 6,6 MXQFWLRQ DUH VOLJKWO\ FRQVHUYDWLYH DQG VKRXOG EH DFKLHYDEOH ZLWK UHDVRQDEOH \LHOGV )LJ $OWKRXJK DQ R n RI RQO\ RKPV PD\ VHHP ORZ FRPSDUHG WR W\SLFDO ZDYHJXLGH SUREH LPSHGDQFHV RI RKPV LW LV ZHOO ZLWKLQ WKH FDSDELOLW\ RI D VXLWDEO\ GHVLJQHG 5) PDWFKLQJ QHWZRUN 7KLV ORZ YDOXH IRU R n VLPSOLILHV WKH ,) PDWFKLQJ SUREOHP LQFUHDVLQJ FRQYHUVLRQ JDLQ DQG PLWLJDWHV VDWXUDWLRQ HIIHFWV +DYLQJ FKRVHQ WR XVH D VLQJOH 6,6 GHYLFH IRU WKH DFWLYH PL[LQJ HOHPHQW D VWXG\ ZDV FRQGXFWHG WR GHWHUPLQH WKH 5) DQG ,) HPEHGGLQJ LPSHGDQFHV VHHQ E\ WKH 6,6 UHTXLUHG IRU RSWLPXP QRLVH SHUIRUPDQFH DQG VWDELOLW\ RI WKH PL[HU 5) HPEHGGLQJ LPSHGDQFH GHWHUPLQHV WKH QRLVH WHPSHUDWXUH RI WKH PL[HU DV ZHOO DV WKH ,) VWDELOLW\ ,W PXVW EH FDUHIXOO\
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